The main objective of this paper is to present a technique for pricing weather derivatives with payout depending on temperature. We start by using the Principle Component Analysis method to fill missing temperature data. Consequently, the cold and the warm periods were determined on the basis of a "clean" data by using a statistical approach. After that, we use historical data over a sufficient period to apply a stochastic process that describes the evolution of the temperature. A numerical example of a swap contract pricing is presented, using an approximation formula as well as Monte Carlo simulations.
Introduction
The weather has a significant impact on several spheres of the economic activity. In fact, the weather risk management market has known an important growth since its inception in 1996. Although, the weather risk market got its start in the energy sector, other economic sectors such as retail and leisure are now starting to see financial benefits of protecting their revenue flows from adverse weather conditions.
The main objective of this article is to present a model to evaluate some derivatives with weather as underlying. The weather derivatives are financial contracts whose payout depend, on a certain way, on the climate. The underlying variables can be, for example, the temperature, the rainfall, the snow or the fog, but it is the temperature that represents the most used underlying for weather derivatives. In this paper, we will focus only on weather derivatives with temperature as underlying.
There are many factors which made the weather derivatives market developed. For instance, the liberalization of the energy sector. The energy producers had observed that the prices of energy are highly correlated with the weather. So, it was natural that the industrialists of energy cannot accept that their financial positions are at the mercy of a "bad" weather. The trading of the weather derivatives made possible to the energy companies to be covered against the weather risk.
In section 3, we will use the Principal Component Analysis (PCA) method which will allow us to fill the gaps in the series of the weather dataset used within the framework of this study. The identification of the warm and cold seasons at Casablanca will be detailed during this section. At section 4, we will use a stochastic model to describe the temperature behavior. We will present within this framework a model from the family of Ornstein-Uhlenbeck processes. The unknown parameters of the process will be estimated with 44 years of daily temperature observations at the Casablanca meteorological station. Section 5 is dedicated to the pricing of a weather derivative contract with temperature as underlying. At the end, numerical results will be presented by using the Euler approximation formula and the technique of Monte Carlo simulation.
